Abstract-Information literacy (IL) forms the basis of lifelong learning and plays very important role for students majoring in science and engineering. As far as higher education concerned, gender differences to may influence students' academic achievements. In order to evaluate the gender differences on information literacy of undergraduates, we surveyed certain undergraduates using self-made questionnaire. The data of the survey was analyzed by SPSS. The findings of the study indicate that the gap of gender difference does exist in the sphere of information literacy. The result of t-test for two groups of male and female students shows significant difference in terms of mean scores obtained in information consciousness, information competency and information ethics tests.
I. INTRODUCTION

A. Definition of Information Literacy (IL)
The term of "information literacy" (IL)was first defined by Paul Zurkowski, the president of the Information Industry Association, who used it in his proposal to the National Commission on Library and Information Science in 1974. In the proposal, Zurkowski described information literate individuals as those who are "trained in the application of information resources to their work" and campaigned for a national program to teach the necessary skills, which would eventually yield an information literate generation a decade later. [1] In the information society, IL has become a necessity for everyone; it forms the basis for lifelong learning [2] . Everyone needs to use IL to make choices that arise every day. Over the past decade, IL has been an area of increasing interest to science teachers.
IL has been defined in a variety of ways. The concept of IL has been promoted by library and information professionals for several decades.
The Prague Declaration 2003 stated IL encompasses knowledge of one's information concerns and needs, and the ability to identify, locate, evaluate, organize and effectively create, use and communicate information to address issues or problems at hand; it is a prerequisite for participating effectively in the information society, and is part of the basic human right of life long learning. [3] The Alexandria Proclamation on IL and Lifelong Learning defined IL as "comprising the competencies to recognize information needs and to locate, evaluate, apply and create information within cultural and social contexts. It empowers people in all walks of life to seek, evaluate, use and create information effectively to achieve their personal, social, occupational and educational goals". [4] The Association of College and Research Libraries (ACRL), a division of the American Library Association (ALA), has been active in promoting IL. ACRL published IL competency standards and guidelines for best practice in instructional efforts [5] , [6] . The IL Competency Standards for Higher Education articulated five standards which are divided into 22 performance indicators.
ALA defined IL is "a set of abilities requiring individuals to recognize when information is needed and have the ability to locate, evaluate, and use effectively the needed information". [7] IL is now considered by several regional and discipline-based accreditation associations as a key outcome for college students [6] . IL is one basic existence skill, which forms the basis of lifelong learning and the key for students to become independent lifelong learner in information society [2] . IL skills must be incorporated throughout all areas of school's curriculum, not just in library orientation classes or isolated skills presentations [8] .
IL is mainly shown as follow: ability to apply to information technology tools; ability to obtain information initiatively; ability to review, collect, use, deliver and exchange information; good coordinative awareness and cooperation ability; information immunity and information ethics cultivation; ability to use the information obtained to solve problems and carry out creative thinking activities. [9] IL plays very important role for students majoring in science and engineering, as they may touch various information resources in the process of learning professional knowledge [2] .
B. Suvey of IL
In the spring of2000, 3309 students of California State University were surveyed to acquire aggregate data to suggest a baseline of students' information competence skills. The survey included demographic questions, information scenarios and sets of questions scaled to areas related to information competence such as library use, research process skills, achievement, presence of reference materials in the home, and computer and media literacy. [10] Ian J. Cole and Amanda Kelsey completed a selfassessment questionnaire to examine a group of postregistered nurses' knowledge and competence of computer and IL. The results indicated that these students had deficits in both computer knowledge and IL. The study also outlined the structural and functional difficulties that need to be resolved in the area of using computers in education for nurses and midwifes. [11] Ömür Sadiolu studied the IL skills of teacher candidates. The findings demonstrated that the teacher candidates did not have detailed or accurate knowledge of the subject and thus, they needed to be offered a course on IL in the beginning of their undergraduate studies. Analyzing in consideration of the genders, it was not found any significant differences in total between the teacher candidates' IL levels. However, a significant difference was found in favor of the male students regarding the skills of defining and evaluating information. [12] Ma Feigcheng analyzed the current IL situation of university students in Wuhan Area based on big-scale statistical data. It reveals students' characteristics in six aspects respectively, such as information demands, information source selecting and searching, the abilities and skills of information accessing, information evaluating and utilizing, consciousness of information security and information ethics, and awareness of IL and situation of information education. [13] With regard to IL-associated psychological adjustment problem of college students, Liang Canxing made a survey of4000 students．The results showed that around 15% of college students is healthy in mental. The information collation capacity of 60% of students need to be improved． [14] Wong studied the gender differences in attitudes toward the usage of information technology (IT) related tools and applications. The results support the view that computer experience is gender-based as the increase in IT confidence over time assumed different patterns for females and males. [15] Most of the studies surveyed the IL levels of students by different methods.
II. RESEARCH BACKGROUND AND SETTING
A. Gender role theory
According to gender role theory, prevalent gender stereotypes are culturally shared expectations for gender appropriate behaviors. Females and males learn the appropriate behaviors and attitudes from the family and overall culture they grow up with, and so non-physical gender differences are a product of socialization [16] . There is evidence that boys tend to perform better than girls on timed, competitive, external tests and girls work better on cumulative, non-competitive, school-based assessment [17] .
This study aims, firstly, to survey the levels of students' IL, secondly, to examine whether gender plays a role in IL, and thirdly, to help teachers improve students' IL.
B. Methodology
In order to understand gender differences on IL of undergraduates and establish the base for the practice strategy promoting undergraduates' IL purposely, the self-made "Questionnaire of Undergraduates' IL" was used in the study. The questionnaire is mainly designed from the definition of IL, and consists of 27 questions. Seven of the items reflect information knowledge, five reflect information consciousness, six reflect information ethics, while nine reflect information competency. The questionnaire has both positive and negative items.
The survey was implemented in Taishan University, and the questionnaire survey didn't note the names of investigated objects. For obtaining a high response rate, questionnaires were distributed and collected by lecturers in the course of teaching. The sample consists of freshman, sophomore, junior and senior undergraduates who major in physics, communication engineering, optics, materials chemistry, electrical science, biological science. All of the 360 questionnaires were returned, 344 (197 males and 147 females) of them are effective, the response rate is 95.5%.
In terms of the theory of Likert five-point scale (1 = very poor, 2 = poor, 3 = adequate, 4 = good and 5 = excellent), responses to the survey items were coded and graded. In order to obtain an accurate score reflecting IL in a single direction, we reversed the score of negative items so that all of the individual item scores lie on the same scale with regard to direction. In reverse scoring, the 5 becomes 1, 4 becomes 2, 3 stays the same, 2 becomes 4 and 1 becomes 5. The findings were analyzed using the Statistical Package for the Social Science (SPSS 13.0) for Windows computer software.
III. FINDINGS
The evaluation of questionnaire reliability internal consistency is possible by Cronbach's α, which is considered to be the most important reliability index and is based on the number of the items of the questionnaire, as well as on the correlations between the variables [7] . The Cronbach's reliability coefficient can be computed using SPSS by clicking the icons of "Analyze→Scale→Reliability Analysis". The Cronbach's reliability coefficient of this 27-item scale was 0.875. Good tests have reliability coefficients which range from a low of 0.65 to above 0.90. The average of the responses the all undergraduate gave to the items is 69.50, see Table Ⅰ . Information knowledge is the base of the IL. Information consciousness is the sensitivity of information. Information literate students have sensitive conscious of information in daily life. Information competency is the ability to recognize the need for information, acquire, evaluate, organize, interpret and communicate information. The information literate students know why information should be used in a responsible, culturally sensitive and ethical manner, and understand how to accesses and use information ethically and legally. Table Ⅲ gives the descriptive statistics of the IL for the two groups of male and female undergraduates. The last column gives the standard error of the mean for each of the two groups. The findings indicate that the total average score of the male students is much higher than females. The total average of male students' is 72.69 which have a standard deviation 12.481. The total average of female students' is 66.31 which have a standard deviation 12.315.
In Table , the columns labeled "Levene's Test for Ⅳ Equality of Variances" tell us whether an assumption of the t-test has been met. If the Levene's Test is not significant (the value under "Sig." is greater than 0.05), the two groups are not significantly different, we can say the two groups have approximately equal variance on the dependent variable. If the Levene's Test is significant (Sig. is less than 0.05), the two groups are significantly different. The column labeled "t" gives the calculate t value. The column labeled "df" gives the degrees of freedom associated with the t-test. The column labeled "Sig. (2-tailed)" gives the two-tailed p value associated with the test.
The results of t-test for two groups of male and female students showed that they had significant difference in terms of mean scores obtained in total scores, information consciousness, information competency and information ethics tests with these p-values 0.000, 0.000, 0.000 and 0.004 respectively. This implies there are statistically reliable differences between male and female students at the 95% level. The results demonstrate that the levels of male students were more successful in IL than female students; could be explained that females are generally more hesitant about using new technologies.
The result of t-test for two groups showed that they hadn't significant difference in terms of mean scores obtained in information knowledge. The findings demonstrated that male and female students have mastered information knowledge equally. Table Ⅴ gives the descriptive statistics of the items for the two groups of male and female undergraduates. The result of t-test for two groups showed that they had significant difference in terms of mean scores obtained in obtain information by 13 items, such as search engines, knowledge of literature retrieval, assembly computer, concern with information related to own subject, determine information appropriate to the chosen topic, access needed information effectively and efficiently, evaluate information, organize and store information, use information in critical thinking and problem solving, use search strategies efficiently, frequency on the internet, skim harmful network information and use pirated software with these p-values 0.000, 0.000, 0.000, 0.015, 0.000, 0.001, 0.049, 0.003, 0.034, 0.003, 0.019, 0.000, and 0.000 respectively.
IV. CONCLUSIONS
Acquiring IL skills at higher education is required given the fact that lifelong learning has become a must and the information widely used in teaching, learning, training and research activities is steadily growing in electronic environments [18] .
As seen in the study, reliable and valid questionnaires will enable higher educator to determine gender differences of IL. The internal consistency reliability coefficient of the scale is at an acceptable level. We can say that the scale has good internal consistency reliability.
The findings of the study indicated that gender difference had existed in IL.
The findings indicate that the total average score of the male students are much higher than females. The two groups have significant difference in total average. The results of t-test for two groups showed that they had significant difference in terms of mean scores obtained in information consciousness, information competency and information ethics tests with these p-values 0.000, 0.000 and 0.004 respectively.
The result of t-test for two groups showed that they hadn't significant difference in terms of mean scores obtained in information knowledge. The findings demonstrated that male and female students have mastered information knowledge equally.
Teachers should minimize gender difference of IL, using effectively teaching reform strategies to develop students' IL. To overcome this gap, teachers should create more training opportunities to increase female students' IL, pay more attention to female students on information consciousness, information competency and information ethics, and promote female students' IL quickly. Teachers can performance and make necessary opportunity for female students to perform as the same as males in classroom, curriculum and environment. 
